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* NOTICES * 

iTPO and NCIPX are not responsible for any 
da m ages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] The manufacture approach of the micro-lens array characterized by changing the pushing 
depth of said indenter irregularly in the manufacture approach of the micro-lens array which presses an 
indenter on the front face of a mold base material, forms two or more indentations, imprints the 
configuration of said indentation to an optical member, and forms two or more minute convex surfaces 
in case said indentation is formed. 

[Claim 2] The manufacture approach of the micro-lens array characterized by changing the pushing 
depth of said indenter irregularly in the manufacture approach of the micro-lens array which presses an 
indenter on the front face of a workpiece-ed which consists of an optical material, and forms two or 
more minute concave bend sides in case said minute concave bend side is formed. 
[Claim 3] The manufacture approach of the micro-lens array characterized by changing said pushing 
depth for every one indenter press actuation in the manufacture approach according to claim 1 or 2. 
[Claim 4] The manufacture approach of the micro-lens array characterized by changing said pushing 
depth a fixed period in time, driving said mold base material or a workpiece-ed in the manufacture 
approach according to claim 1 to 3 in the field which intersects perpendicularly with the pushing 
direction of said indenter. 

[Claim 5] The manufacture approach of the micro-lens array characterized by changing said pushing 
depth by controlling the pushing force given to said indenter in the manufacture approach according to 
claim 1 to 4. 

[Claim 6] Indenter press equipment characterized by having the indenter driving gear which is indenter 
press equipment used for the manufacture approach according to claim 1 to 5, and presses said indenter 
to said mold base material or a workpiece-ed, and the control means which controls an indenter driving 
gear so that the pushing depth of said indenter changes an irregular or fixed period in case said each 
indentation or each minute concave bend side is formed. 

[Claim 7] The micro-lens array characterized by the radius of curvatures of two or more minute convex 
surfaces formed in said micro-lens array differing according to said pushing depth in the micro-lens 
array produced by the manufacture approach according to claim 1 to 5, respectively. 
[Claim 8] The manufacture approach of the micro-lens array characterized by including the process 
pressed on the front face of said mold base material or a workpiece-ed since the predetermined include- 
angle revolution of said indenter is carried out about the shaft of the press direction of said indenter in 
the manufacture approach according to claim 1 to 5 in case said indentation or a minute concave bend 
side is formed. 

[Claim 9] The single-lens reflex camera characterized by having the reticle in which the micro-lens 
array produced by the manufacture approach according to claim 1 to 6 was formed. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of a micro-lens array and 
indenter press equipment which are formed in the reticle of a single-lens reflex camera etc. 
[0002] 

[Description of the Prior Art] The reticle of a single-lens reflex camera is raised as a general example 
using a micro-lens array. Drawing 13 R> 3 is the sectional view showing the fundamental configuration 
of a single-lens reflex camera, and the reticle 30 consists of mat side 30a which consists of a micro-lens 
array, and Fresnel lens side 30b which has zona-orbicularis structure. A micro-lens array consists of 
many micro lenses, and after diffusing the flux of light reflected by the main mirror 32 after passing a 
taking lens 31 by mat side 30a, the image formation flux of light besides the optical axis of a taking lens 
31 is deflected by Fresnel lens side 30b in the direction of an optical axis. The flux of light diffused in 
the reticle 30 passes a condensing lens 33 and a pentaprism 34, reaches the finder optical system 35, and 
is observed by the photography person who is looking into the finder, 

[0003] When a reticle 30 is used for focus doubling of a camera and a photography person shows from a 
finder, it is required that it should have a moderate dotage taste without a feeling of ZARATSUKI. In 
order to send this moderate dotage taste, it becomes important to be formed, so that each micro lens of a 
reticle 30 might have the same configuration, and it may have aligned regularly and there may be no 
nonuniformity in distribution of a micro lens. However, if regularity is dramatically good and is in a 
situation without nonuniformity, this regularity will cause interference with the zona-orbicularis 
structure of a Fresnel lens, and a Moire fringe will occur. On the contrary, it is irregular, and when 
nonuniformity is strong, a blot and the problem of looking darkly selectively arise. 
[0004] By the way, the thing using an indentation method is known as the manufacture approach of a 
micro-lens array. By the indentation method, as shown in drawing 14 , an indenter 1 is repeated and 
pressed by the predetermined load on the front face of the metal mold base material 5, much indentation 
5a is formed at the predetermined spacing, and the micro-lens array 40 is produced by the injection 
molding and compression molding using the resin for optics, such as an acrylic, cast molding, etc. by 
making it into metal mold. 
[0005] 

[Problem(s) to be Solved by the Invention] However, since the indentation depth became the same when 
many indentations are formed by the approach mentioned above, when the reticle possessing the micro- 
lens array formed by doing in this way was used, there was a fault of being easy to generate a Moire 
fringe. 

[0006] The object of this invention is in a reticle to offer the manufacture approach of a micro-lens array 

and indenter press equipment which a Moire fringe cannot produce easily. 

[0007] 

[Means for Solving the Problem] It matches and explains to drawing 1 which shows the gestalt of 
implementation of invention. 
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(1) In case invention of claim 1 is applied to the manufacture approach of the micro-lens array which 
presses an indenter 1 on the front face of the mold base material 5, forms two or more indentations, 
imprints the configuration of an indentation to an optical member and forms two or more minute convex 
surfaces and forms an indentation, it attains the above-mentioned object by changing the pushing depth 
of an indenter 1 irregularly. 

(2) In case invention of claim 2 presses an indenter 1 on the front face of a workpiece-ed which consists 
of an optical material, is applied to the manufacture approach of the micro-lens array which forms two 
or more minute concave bend sides and forms a minute concave bend side, it attains the above- 
mentioned object by changing the pushing depth of an indenter 1 irregularly. 

(3) In the manufacture approach according to claim 1 or 2, push in invention of claim 3 for every one 
indenter press actuation, and it changes the depth. 

(4) Invention of claim 4 changes the pushing depth a fixed period in time in the manufacture approach 
according to claim 1 to 3, driving the mold base material 5 or a workpiece-ed in the field (xy side) which 
intersects perpendicularly with the pushing direction (the direction of z) of an indenter 1 . 

(5) In the manufacture approach according to claim 1 to 4, push in invention of claim 5 by controlling 
the pushing force given to an indenter 1, and it changes the depth. 

(6) Invention of claim 6 is indenter press equipment used for the manufacture approach according to 
claim 1 to 5, is equipped with the indenter driving gear 2 which presses an indenter 1 to the mold base 
material 5 or a workpiece-ed, and the control means 22 which controls the indenter driving gear 2 so that 
the pushing depth of an indenter 1 changes an irregular or fixed period in case each indentation or each 
minute concave bend side is formed, and attains the above-mentioned object. 

(7) Invention of claim 7 is applied to the micro-lens array produced by the manufacture approach 
according to claim 1 to 5, and the radius of curvatures of two or more minute convex surfaces formed in 
a micro-lens array differ according to the pushing depth, respectively. 

(8) In the manufacture approach according to claim 1 to 5, in case invention of claim 8 forms an 
indentation or a minute concave bend side, since the predetermined include-angle revolution of the 
indenter 1 is carried out about the shaft of the press direction of an indenter 1, it includes the process 
pressed on the front face of the mold base material 5 or a workpiece-ed. 

(9) The single-lens reflex camera by invention of claim 9 is equipped with the reticle in which the 
micro-lens array produced by the manufacture approach according to claim 1 to 6 was formed. 
[0008] (1) In invention of claims 1-3, change the pushing depth of an indenter 1 irregularly and don't 
produce the regularity of the depth of an indentation. 

(2) The magnitude of the radius of curvature of a minute convex surface differs in invention of claim 7 
in the whole micro-lens array. 

(3) While the depth of an indentation becomes irregular, the direction [ indentation ] of distortion differs 
in invention of claim 8 by rotating an indenter 1. 

[0009] In addition, although drawing of the gestalt of implementation of invention was used by the term 
of above-mentioned The means for solving a technical problem explaining the configuration of this 
invention in order to make this invention intelligible, thereby, this invention is not limited to the gestalt 
of implementation of invention. 
[0010] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained with 
reference to drawing 1 - drawing 12 . 

- Gestalt- drawing 1 of the 1st operation is drawing for explaining the gestalt of 1 implementation of the 
manufacture approach of the micro-lens array by this invention, and is the schematic diagram of the 
indenter press equipment used for the manufacture approach. The metal mold base material 5 is laid on 
X-Y stage 6 by the fixed approaches, such as a mechanical cable type or adhesion. 7X and 7Y are 
motors for stage migration which drive X-Y stage 6, and are controlled by the stage actuation circuit 20. 
8X and 8Y are digital micrometers which detect the location of X-Y stage 6, and the movement 
magnitude of X-Y stage 6 is detected by the stage movement magnitude detecting circuit 21 based on 
the output of the digital micrometers 8X and 8Y. 
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[001 1] 2 is moving coil equipment fixed to **** 4 of indenter press equipment, and shows the detailed 
cross section to drawing 2 . The indenter 1 to which the amount of point carried out the cone form is 
attached in the shaft 1 1 of moving coil equipment 2. Moving coil equipment 2 is equipped with the 
motor 3 for rotating the shaft 1 1 in which the indenter 1 was attached. To be shown in drawing 1 , a 
motor 3 is a stepping motor and an angle of rotation is controlled by the pulse number from the angle-of- 
rotation indexing circuit 23. A moving coil actuation circuit for 22 to drive the shaft of moving coil 
equipment 2 in the vertical direction and 24 are computers which give predetermined directions to each 
circuits 20, 21, 22, and 23. With an input device, working conditions (angle of rotation, indentation 
pitch, etc.) can be inputted into a computer 24. 

[0012] In drawing 2 , 12 is the permanent magnet of the shape of a cylinder established so that it might 
extrapolate at a shaft 1 1, and is being fixed to base plate 10c. 13 is attached in a shaft 1 1, it is the coil 
housing prepared so that it might extrapolate to a permanent magnet 12, and the coil 14 is twisted 
annularly. 15 is the annular permanent magnet prepared so that it might extrapolate in a coil 14, and is 
being fixed to base plate 10a. 

[0013] 9a and 9b are flat springs, and the end face of flat-spring 9a is being fixed to the block 17 fixed to 
base plate 10c with presser-foot plate 17a and a bolt. The head of flat-spring 9a is connected with the 
shaft 1 1 by putting with pressure plate 16a and block 16 with the connection ring 18 which is united 
with the shaft 1 1 with pin 18a. On the other hand, the end face of flat-spring 9b is being fixed to the 
block 17 fixed to base plate 10a with pressure plate 17a and a bolt. The head of flat-spring 9b is 
connected with the shaft 1 1 by putting by presser-foot plate 13a and the housing 13 with the connection 
ring 18. therefore, the shaft 1 1 flat springs 9a and 9b » a vertical line top ~ a round trip - although 
elastic support is carried out movable, shaft 1 1 the very thing can be rotated. The upper bed of a shaft 1 1 
is connected to the motor 3 for an indenter revolution through the fastener 19. Although a revolution of a 
motor 3 gets across to a shaft 1 1 since a fastener 19 has rigidity to the revolution (radial) direction and it 
has flexible structure about the vertical (thrust) direction, a motion of the vertical direction of a shaft 1 1 
does not get across to a motor 3. 

[0014] Next, the detail of the shaft actuator of moving coil equipment 2 is explained using drawing 3 . it 
is shown in drawing 3 ~ as - a permanent magnet 1 5 ~ the lower part on the other hand, as for a 
permanent magnet 12, the lower part is magnetized by N pole, N pole and the upper part are magnetized 
for the south pole and the upper part by the south pole, and in the medial axis of a shaft 1 1, as an arrow 
head B shows, the sense of line of magnetic force is a vertical lower part. Here, if a current is given so 
that the line of magnetic force generated with a coil 14 may serve as vertical facing down like an arrow 
head B by the medial axis of a shaft 1 1, the force of vertical facing down will work to a coil 14, and a 
shaft 1 1 will move to a vertical lower part. On the other hand, if the current of the reverse sense is given 
to a coil 14, the force of the vertical upper part will work and a shaft 1 1 will move to the vertical upper 
part. The moving coil actuation circuit 22 has the adjustable pulse current generator, and can move an 
indenter 1 up and down at high speed by outputting the current of the shape of a pulse shape from which 
a polarity changes periodically to a coil 14. The period of this vertical movement can be set to 0. 1 -50Hz. 
In addition, an up-and-down stroke is about 50 micrometers. Moreover, the pressure of an indenter 1 is 
changeable by changing in the size of the current supplied to a coil 14. In addition, X-Y stage 6, moving 
coil equipment 2, and a motor 3 are controlled by circuits 20-23 based on the command of a computer 
24. Drawing 4 and the metal mold base material 5 as shown in 5 are produced by using the indenter 
press equipment of drawing 1 and forming an indentation in the metal mold base material 5 
continuously. 

[0015] By the conventional micro-lens array manufacture approach, in order to set constant applied 
voltage (V) given to moving coil equipment 2 and to form a micro-lens array, the thrust of an indenter 
becomes fixed and the depth of an indentation becomes the same. However, although the martensitic 
stainless steel well used as a metal mold base material 5 is precise and homogeneous compared with 
other metal mold ingredients, since it is a crystalline substance, when an indentation is formed by the 
indenter 1, the radius of curvature of an indentation changes irregularly in the part from which a degree 
of hardness changes with the grain boundaries, without the configuration of an indenter 1 being 
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imprinted by the metal mold base material 5 as it is. Consequently, it turned out that the fault (for 
example, interference with the Fresnel lens with which the dotage taste was unsuitable with the Fresnel 
lens or was formed in the reticle) to which the configuration of a micro-lens array will have random 
nature, and originates in the regularity of a micro lens is mitigated. 

[0016] However, even if it uses the ingredient of a crystalline substance, irregularity which was 
altogether mentioned above is not obtained. Since the configuration of an indenter 1 was mostly 
imprinted by homogeneity when an amorphous ingredient is especially used as a metal mold base 
material 5, when a reticle was produced by using the metal mold base material 5 as metal mold, it 
became clear that a Moire fringe occurred by interference with the Fresnel lens which considers 
regularity as a cause, or color nonuniformity arose. 

[0017] With the gestalt of this operation, a fault which controls pushing of an indenter 1 and was 
mentioned more above to give irregularity to the radius of curvature of an indentation is canceled. 
Hereafter, the detail is explained. Drawing 6 is drawing explaining the relation between the pushing 
force of an indenter 1, and the radius of curvature of the indentation formed in the metal mold base 
material 5. It depends for the pushing force on the electrical potential difference given to the coil 14 of 
moving coil equipment 2, and the pushing force Fl, F2, and F3 when giving the electrical potential 
differences VI, V2, and V3 which become VKV2<V3 is set to FKF2<F3. At this time, the depth HI, 
H2, and H3 of an indentation is pushed in, becomes deep in proportion to the force, and is set to 
HKH2<H3. 

[0018] Not all the indentation configurations formed in the metal mold base material 5 govern the 
optical engine performance of a micro lens, and the field phi of drawing 6 influences the engine 
performance. As for the radius of curvature r of this field phi, the relation of a degree type (1) is realized 
between the radius of curvatures R of an indenter 1. 
[Equation l]r=kxR --(1) 

Here, k is an imprint multiplier and is called for by experiment. The pushing force F and the imprint 
multiplier k have the relation of reverse proportion, and if the pushing force F is made to increase, the 
imprint multiplier k will decrease. In addition, the pushing force F is good to set up so that the imprint 
multiplier k may become 0.9 to about 0.5. In case an indenter is manufactured, R which substitutes the 
radius of curvature of a micro lens needed for r of a formula (1) on an optical design, and is obtained is 
used as a design value. 

[0019] With the gestalt of this operation, the electrical potential difference which changes to the coil 14 
of moving coil equipment 2 a fixed period (for example, sinusoidal form-period) is given, and an 
indenter 1 is pressed to the metal mold base material 5 by predetermined time interval deltat At this 
time, X-Y stage 6 is interlocked with the press by the indenter 1, and carries out step migration. It is 
[Equation 2] about time interval deltat to the period tau of an electrical potential difference, delta 
t=alphaxtau ~ (2) 

When it carries out (however, alpha constant of arbitration), as an electrical potential difference V shows 
drawing 7 , it changes in sine, and the case where it is referred to as alpha=2/5 is explained. After 
pressing first in time of day t= 0, in time-of-day t=2tau / 5 and 4tau / 6tau [ 5 and ]/5, and --, press of the 
2nd, the 3rd, the 4th, and is performed. In this case, whenever the electrical-potential-difference value 
at the time of press presses 5 times, it serves as the same pattern, namely, the pushing force F will 
change a period 5 times so that drawing 7 may also show. Moreover, as mentioned above, the rational 
number which becomes M/N about alpha, then the electrical -potential-difference value at the time of 
press become the same N individual period, and this period can be mixed by whether N is made small or 
it enlarges. 

[0020] Drawing 8 is drawing showing an example of the produced metal mold base material 5, it is 
illustrating about indentation 5a of five kinds of depth here, and the depth of indentation 5a of the same 
mark is the same. As shown also in this drawing, according to the manufacture approach of the gestalt 
this operation, extent (irregularity) of the radius of curvature of the indentation formed in the metal mold 
base material 5 and dispersion of the depth can be changed, and moderate irregularity can be given to 
the micro-lens array of the reticle which produced this as a mold. Consequently, generating of the Moire 
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fringe by interference with the Fresnel lens side formed in the reticle can be controlled. Moreover, with 
conventional indenter press equipment, when the pushing depth of an indenter 1 was changed, while it 
was complicated, ** and the trouble that metal mold production took time amount had the need of 
setting up the indicated value (for example, electrical-potential-difference value given to a coil 14) about 
the pushing depth given to the moving coil actuation circuit 22 each time. However, since an indentation 
is formed continuously according to the gestalt of implementation of invention, giving the electrical 
potential difference which has a fixed period to a coil 14, and moving an indenter 1 up and down, metal 
mold fabrication time amount can be shortened. 

[0021] In addition, the electrical potential difference given to a coil 14 is set up so that the radius of 
curvature and the depth of Field phi which are needed optically may change within an optical design top 
allowed value. Moreover, it is [Equation 3] as it mentioned above, when the indentation which it located 
in a line 100 1 ends of a road at a time in the shape of a grid was formed for example. deltat=2tau/5 
(3) (in the case of alpha=2/5) 

When it carries out, since the electrical-potential-difference value at the time of press changes in a cycle 
of five piece, it keeps that the pattern of the depth in every line is the same. Then, time interval deltat at 
the time of press is determined according to the number in every direction of micro lenses so that a 
depth pattern may not become the same. 

[0022] Drawing 9 is drawing showing the relation between the light which penetrates a micro lens, and 
the radius of curvature of a micro lens. The amount of the light which goes straight on since what has 
the comparatively large radius of curvature of a micro lens has little effect of refraction serves as many 
bright optical system, and since what has small radius of curvature has the high effect of the refraction at 
the time of penetrating a lens front face, it serves as dark optical system with few amounts of core 
transmitted lights with much diffused light which goes to a periphery. By the way, if 5b shown in 
drawing 4 R> 4 shows the thing of an overall diameter among the inscribed circles of indentation 5a, 
and the diameter is set to lambda and it sets an indentation multiplier to e, a degree type (4) will be 
realized between the radius of curvatures r of an indentation. 
[Equation 4] R=lambdaxe ~ (4) 

With [ the indentation multiplier e ] 0.7 [ or less ], imprinting the configuration of an indenter 1 to the 
metal mold base material 5 so satisfactory is checked, but if the indentation multiplier e becomes the 
micro lens of the value near 1, in order to acquire the radius of curvature lambda as a design value, it is 
necessary to push in and to strengthen Force F. Especially in the reticle carried in 1 eye 
REFUKAMERA, the indentation multiplier e may attach importance to the thing near 1 as engine 
performance required for an optical design top micro-lens array. In such a case, since it pushes in and 
Force F becomes strong as mentioned above, the imprint multiplier k becomes small, and in connection 
with it, radius of curvature becomes small. Therefore, the amount of core transmitted lights of a micro 
lens decreases, and it becomes a dark reticle. 

[0023] Then, as shown in drawing 4 , it can prevent that a reticle becomes dark by preparing clearance 
5c among indentation 5a. It is because the light in which it penetrated that part since this clearance 5c 
consisted of flat surfaces turns into rectilinear-propagation light and the brightness of a reticle increases. 
[0024] - the final configuration for a point of the indenter 1 explained with the gestalt of gestalt- 
implementation of the 1st of the 2nd operation - although all creation is performed by polish, it does not 
become the perfect spherical surface by the partial hardness difference under the effect of crystal 
orientation, but the perverted configuration is shown in many cases. Drawing 10 is drawing showing a 
part for the point of an indenter 1, and is measured with the non-contact configuration measuring device 
using an optical interference. The shaft orientations (namely, the press direction of an indenter) of an 
indenter 1 are made into the z-axis, and the curve 101 expresses the contour line for an indenter point 
with drawing 10 . In addition, spacing of a contour line is lambda/2 (lambda is the wavelength of light 
source light). If it is the spherical surface with a perfect indenter head configuration, the radius of 
curvature when carrying out a cross section in respect of the z-axis being included (field vertical to 
space) will not be depended in the direction of a cross section, but will become the same. However, 
when the indenter head configuration is distorted, as shown also in drawing of the X-X'cross-section and 
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Y-Y' cross section of drawing 10 R> 0, radius of curvature changes with directions of a cross section. 
[0025] Drawing 11 (a) is the top view of the metal mold base material 5 when forming two or more 
indentations by the approach shown in the gestalt of the 1st operation using the indenter 1 to which the 
head configuration was distorted in this way. 5 1 shows the contour line of indentation 5a. Graphic 
display left-hand side is large, and radius of curvature of right-hand side is smaller than the core of 
indentation 5a so that the appearance of a contour line 51 may also show. Furthermore, as for each 
indentation 5a, the direction of distortion has gathered in the same direction. Drawing 1 1 (b) is drawing 
having shown typically the light and darkness observed from finder optical system, when the reticle 
formed considering the metal mold base material 5 shown in drawing 1 1 (a) as a mold is used and the 
point light source is photoed. Optical refraction is suppressed and reverse is made to produce refraction 
more strongly in a part with small radius of curvature in a part with the large radius of curvature of the 
micro lens formed in the reticle (part with the large radius of curvature of indentation 5a). Therefore, it 
becomes dark gradually as are shown in drawing 1 1 (b), and the brightest part is on the left of the core of 
a finder and it keeps away from there, and an extremely dark part arises in an upper right corner and a 
lower right corner. Consequently, in the case of a common photographic subject, the unevenness 
(heterogeneity) of brightness arises. 

[0026] So, with the gestalt of the 2nd operation, in case each indentation is formed, since the 
predetermined include-angle revolution of the indenter 1 is carried out, it presses to the metal mold base 
material 5. For example, if the 1st indentation is formed, an indenter 1 is rotated 30 degrees, and the 2nd 
indentation will be formed, it will rotate further 30 degrees, and the 3rd indentation will be formed, and 
the indentation of the 4th henceforth is formed similarly. In addition, it is made to change like the gestalt 
of the 1 st operation about the pushing force F of an indenter 1 . Drawing 12 R> 2 (a) is the top view of 
the metal mold base material 5 in which indentation 5a was formed, carrying out the predetermined 
include-angle revolution of the indenter 1 in this way, and drawing 12 (b) is the same drawing as 
drawing 1 1 (b). In the case of drawing 12 (a), the direction [ a / indentation 5] of distortion varies, as 
shown in drawing 12 (b), a bright section is located in the core of a finder, and the symmetric property 
of becoming dark is acquired as it keeps away from a core. That is, according to the manufacture 
approach of the micro-lens array by the gestalt of this operation, while being able to acquire the same 
effectiveness as the gestalt of the 1st operation, a reticle with uniform brightness can be obtained. 
[0027] Here, if the pattern of change of the direction of distortion of indentation 5a of each line shown in 
drawing 12 (a) becomes the same, since the directivity about the direction of distortion will come to 
arise, an indenter 1 is rotated so that the pattern of change of the direction of distortion of each line may 
not become the same. The revolution of such an indenter is performed by rotating the shaft 1 1 in which 
the indenter 1 was attached by the motor 3 shown in drawing 2 . The revolution by the motor 3 is 
controlled by the angle-of-rotation dividing circuit 23 in that case. 

[0028] Although the electrical-potential-difference value given to a coil 14 for every formation of each 
indentation and angle of rotation of an indenter 1 were changed with the gestalt of implementation of 
invention explained above, as long as it is the range which directivity does not produce, every every 
2three may rotate an indenter for two or more indentations of every. Moreover, the electrical potential 
difference which changes to a coil 14 periodically may be given, or although the indenter 1 was rotated 
at the fixed include angle, a random number may be generated by computer 24, moving coil equipment 
may be controlled by the moving coil actuation circuit 22 with the electrical-potential-difference value 
according to a random number, or a motor 3 may be controlled by the angle-of-rotation dividing circuit 
23 with angle of rotation according to a random number. 

[0029] Moreover, although the configuration of the indentation formed in the metal mold base material 5 
was imprinted to the optical member and the micro-lens array was produced, you may make it form an 
indentation in an optical member directly using the indenter press equipment mentioned above. In this 
case, although a micro-lens array consists of many minute concave bend sides, it has the same 
diffusibility as the micro-lens array which consists of the minute convex surface manufactured using 
metal mold. 

[0030] In a response with the gestalt of implementation of invention and the matter of a claim which 
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were mentioned above, moving coil equipment 2 constitutes an indenter driving gear, and the moving 
coil actuation circuit 22 constitutes a control means, respectively. 



[Effect of the Invention] Since the depth or the configuration of an indentation formed in a mold base 
material or a workpiece-ed varies irregularly according to this invention as explained above, the 
directivity of the transmitted light is small and diffusibility of the micro-lens array [ the micro-lens array 
produced considering the mold base material as a mold or ] formed from a workpiece-ed improves. 
Since the distorted direction of an indentation also varies especially according to invention of claim 8, 
the brightness of a reticle serves as homogeneity. According to invention of claim 9, generating of a 
Moire fringe can be prevented and the camera which focus doubling tends to carry out can be obtained. 



[0031] 



[Translation done.] 



http ://www4 . ipdl ncipi . goj p/cgi-bin/tran_web_cgi_ej j e 



5/12/05 



JP,09-327860,A [DESCRIPTION OF DRAWINGS] 



Page 1 of 1 



* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The perspective view showing the outline of indenter press equipment. 
[Drawing 2] The sectional view showing the detail of moving coil equipment 2. 
[Drawing 3] Drawing explaining actuation of moving coil equipment 2. 

[Drawing 4] The perspective view of the metal mold base material 5 with which the indentation was 
formed. 

[Drawing 5] The perspective view of the metal mold base material 5 with which the indentation was 
formed. 

[Drawing 6] Drawing explaining the relation between the pushing force of an indenter, and the radius of 
curvature of an indentation. 

prawing 7] Drawing explaining the electrical-potential-difference value change at the time of indenter 
press. 

[Drawing 8] Drawing explaining the indentation formed in the metal mold base material 5. 
[Drawing 9] Drawing explaining the function of a micro-lens array. 
[Drawing 10] Drawing explaining the head configuration of an indenter. 

[Drawing 11] (a) is drawing having shown typically the light and darkness which are drawing explaining 
a reticle, and by which the top view of the metal mold base material 5 and (b) are observed from finder 
optical system. 

[Drawing 12] (a) is drawing having shown typically the light and darkness which are drawing explaining 
the reticle by the gestalt of the 2nd operation, and by which the top view of the metal mold base material 
5 and (b) are observed from finder optical system. 
[Drawing 13] The sectional view of a camera. 

[Drawing 14] Drawing showing the relation between an indenter 1, indentation 5a, and the micro-lens 
array 40. 

[Description of Notations] 
1 Indenter 

5 Metal Mold Base Material 
5a Indentation 

5b Inscribed circle 

6 X-Y Stage 

22 Moving Coil Actuation Circuit 

23 Angle-of-Rotation Dividing Circuit 
30 Reticle 

40 Micro-Lens Array 



[Translation done.] 
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